1 Appendix 1: Table 1 : Student responses to reflection questions.
Reflection Question 1. What made this exercise difficult?

200-level Genetics Course
Reading and understanding the journals/scientific manuscripts Reading the scientific articles and comprehending what was going on. Nothing really, just research was tricky. Reading and understanding the article, but I did learn in the end. The ocean of information was overwhelming. Interpreting scientific articles. The lack of experience and knowledge of not knowing how to read and interpret a lab journal (scientific article).
300-level Genetics Course
Difficult to look for specific papers that spoke exactly about [the topic] Doing the research This exercise required precise searching of articles in order [to] find applicable ones. It was easy to get lost in literature jargon and select papers that were not completely related. There wasn't anything difficult about the exercise. I thought it was fairly straightforward.
Reading scientific papers about a subject area you are not super familiar with makes them hard to understand Nothing really, it was pretty interesting. Trying to find documents that address the change. Back tracking through all the research and finding the relevant original primary literature amongst other modern papers that cited and explored a similar subject. Finding the exact paper that described the new findings It was hard to find a good source that really talked about the FIRST discovery of the W factor. Most of the articles just breeze through it. Seeing as genetics is a dynamic field, finding literature that is so recent and on developing topics proved rather difficult. This wasn't that difficult because when finding a paper on it you can look for a specific date. It was difficult because we didn't have enough background information on the holoenzyme prior to being assigned the lit search. I didn't even understand it so I had no idea what to look for. Hard to get to relevant journal articles. I was not able to see the evolution of discovery.
Reflection Question 2. What did you learn from this exercise about science as a process?
200-level Genetics Course
Science takes a lot of time and effort in order to begin a full understanding of what you are looking at. There is always more to it than you think, in more detail. Science is always developing and new things are discovered constantly. So much, my mind was blown! Science evolves daily. Science is always changing, proven by research articles read. There is also contradicting information. Science is not a set of rules, but theories that are backed up by evidence. It takes a long time for science to change and for new information to be found. It is constantly happening and new discoveries are being made. That it changes less than I thought. Everything is built upon. One person discovers something and other use that research to continue their own studies. I learned science is constantly changing and new discoveries are always being made based on previous discoveries/research. Science is always making discoveries.
300-level Genetics Course
It is a long process Need to "weed out" unnecessary info The dynamic changes of science over the years There is constant change and progression in science, and a degree of focus is needed when searching for information. That science is theory based and a developing process That it is always developing How quickly science can change The process was usually better explained in the newer figure The way that we perceive the process, over time the pictures become more in depth This exercise further emphasized the years of dedication it takes to finally piece together the puzzle and how much modern technology has helped further science. That subject matter is always changing in science and new things are constantly being discovered with advances in technology. Science is ever evolving and that's what makes it fun.
I learned that what we learn in class now used to be groundbreaking research before my time. I realize that this process will continue and in no time my textbook will be the "old, outdated one." It takes a long time to fully understand known structures and or processes. Searching for primary literature. I got better at using resources like Web of Science.
Reflection Question 3. What did you learn from this exercise about the information on our Genetics textbook?
200-level Genetics Course
It takes a long time to come up with. The genetics textbook gave me a nice overview. Nothing. The textbook is not always accurate. The genetics textbook attempts to explain scientific phenomenon from past research experiments and data. Some of the information presented in the articles was supported by the book. It could be outdated. It is not nearly as in depth as every subject goes. That science changes and it's hard to incorporate everything into a new edition.
300-level Genetics Course
Very simplified, the textbook does not include all the technical info the articles did It is always being updated, and it is possible for an edition to be missing info that has not yet been discovered. That it (…) has more information than past textbooks That the genetics are changing through the years Even in current text, we have come a long way but there's more unknowns It is not always what is correct in the present day It is cautious, waits until an idea is fully fleshed out before it is printed out I really like how it was involved with something very prevalent in class The information in our genetics textbook is current and the sheer amount of work that goes into the studies behind the info is humbling. That is constantly being updated The information in textbooks is not definite. They can change at any time. I learned that sometimes the book is forced to leave out detail still under scrutiny and that each process has many layers of detail we can focus on. You can't always trust a text book because new discoveries are made all the time that it's hard to update expensive text books. That it is ever changing 3 It is not complete and sometimes requires further study.
Reflection Question 4. What did you like about this exercise?
200-level Genetics Course
I did begin to understand the journals more throughout the semester. I learned new things, and took my reading and understanding skills to a different level. Learning about something new. I really liked the research part because found out new stuff. The time frame of the exercise. It makes you think and put lots of through into what the articles truly mean. It was also good because it got us used to reading more scholarly articles. That I was learning more information. It helped me understand how to interpret journals and studies. I learned new things. 300-level Genetics Course I liked learning how these results were found in the field To see view points across the years Seeing the change in/progression of science in real time. It helped me understand the mechanisms holistically I liked reading a paper where something from class clicked with a real life example was cool, even through it was hard to understand at first. It gave me a chance to fully understand the process that was taking place I thought it was pretty cool how the story fits together. I liked that it showed us how to find primary literature. It's a good practice for our research paper. It taught me how to look for papers. I liked how it opened up my eyes to the topics above, because before it I was under the impression that material taught was absolute and certain. Practice looking up specific subject journals and articles. I didn't like this exercise. I think I would have if I was given enough info previously and really understood it. Learned information outside of the normal grind (i.e. memorizing the book or small parts just for a test).
Reflection Question 5. What did you dislike about this exercise?
200-level Genetics Course
It just required a lot of brainpower. Took a lot of time.
Having to discuss and present research from other individuals makes me feel a little uncomfortable. The articles are way to long and wordy! It was time consuming. The interpretation because it took the longest, however it helped me understand the articles. The difficulty of our sources. 300-level Genetics Course N/A Nothing really. It was hard, yes, but good practice. Finding and interpreting primary literature on my own proved rather difficult. Possibly a discussion on interpretation and an example beforehand could help. I didn't mind the exercise, it was just extra practice. The only thing that was hard was understanding what was being said in the found papers. I wished you really helped us understand the mechanism in its entirety beforehand. At one point, I just got so frustrated with the lack of clear direction; I gave up and just turned in what I thought possibly looked right. The literature was difficult to get to. I didn't get the take away that you probably hoped for. I wasn't able to identify the steps researchers took to get to the new figures. I think there was no clear answer after seeing what everyone else turned in.
Reflection Question 6. What would make these exercises better for you?
Maybe set up meetings with each student to go over the process and articles more. Some topics were broad. We could do our own experiment.
300-level Genetics Course
Giving us more examples of how certain theories or concepts in genetics have changed the past few decades. Knowing a multitude of scientific websites that yield good research results. As mentioned above an example exercise could prove useful to help us understand how to interpret and find primary literature as well as put the idea of the exercise into perspective for us all. Maybe talking about how they discovered this more, but it was interesting. It took so long to find this information out. Find the articles beforehand, ask us to explain specific things that were observed and why they led researchers to believe "X" worked whatever way. That way there is a clear answer and the lesson has more of a structure.
